The Effect of the Isolated 


Aorticopulmonary Lymph Node on Survival in Lung Cancer 


Survival in Non-Small Cell Lung Cancer 


Serdar Ozkan’, Ulkii Yazici?, Ertan Aydin?, Muhammed Ali Beyoglu*, Merve Sengiil’, Nurettin Karaoglanoglu? 


‘Department of Thoracic Surgery, Siirt State Hospital, Siirt, 


?Department of Thoracic Surgery, Diskapi Yildirim Bayezit Training and Research Hospital, Ankara, 


5Department of Thoracic Surgery, Koru Hospital, Ankara, 


‘Department of Thoracic Surgery, Ataturk Training and Research Hospital for Chest Disease and Chest Surgery, Ankara, Turkey 


Ozet 

Amag: Calismamizda 6zellikle sol tist lob timérlerinde izole aortikopulmoner 
lenf nodu (LN) metastazi ve diger N1 ve N2 LN tutulumlarinin sagkalim suresi 
lzerine olan etkilerinin incelenmesi amaclandi. Gereg ve Yéntem: Kiigiik hiic- 
reli dist akciZer kanseri (KHDAK) nedeniyle opere edilen ve postoperatif pato- 
lojik inceleme sonucu lenf nodu metastazi tespit edilen 111 olgu retrospek- 
tif olarak incelendi. Komplet rezeksiyon ve mediastinal lenf nodu diseksiyonu 
uygulanan ve postoperatif mediastinal LN metastazi tespit edilen olgularda 
prognostik faktérlerin sagkalima etkisi arastirildi. Bulgular: Ortalama 21,41 
ay takip edilen olgularin 13’ hayatini kaybetti. Izole aortikopulmoner LN me- 
tastazinin diger N2 hastaliklardan farkli olarak sagkalimi etkilemedigi tespit 
edildi. Tartisma: Calismamizda sol tist lob yerlesimli KHDAK olgularinda izole 
aortikopulmoner LN tutulumunun sagkalim tizerinde diger N2 istasyonlardan 
farkli olarak olumsuz etkisi saptanmamistir. Ancak kesin sonuc icin daha ileri 
calismalara ihtiya¢ vardir. Bu tir olgular inoperabl olarak goriilmemeli, uygun 
hastalar komplet rezeksiyon igin mutlaka degerlendirilmelidir. 
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Abstract 

Aim: This study aims to investigate investigate the effects of aorticopul- 
monary LN metastasis and other N1 and N2 LN involvements on survival 
rates especially for left upper lobe tumors. Material and Method: 111 cases 
who underwent surgery due to NSCLC and were diagnosed with lymph node 
metastasis secondary to the postoperative pathological examination, were 
examined retrospectively. The cases on whom complete resection and me- 
diastinal lymph node dissection were applied and who were diagnosed with 
postoperative mediastinal LN metastasis were examined with regard to the 
effects of some prognostic factors on survival. Results: 13 of the cases who 
were followed up for 21.41 months on average lost their lives. In the general 
survival analysis, it was found that isolated aorticopulmonary LN metastasis 
did not affect survival differently from other N2 diseases. Discussion: This 
paper claims that in cases with NSCLC located on the left upper lobe, iso- 
lated aorticopulmonary LN involvement does not have a negative effect on 
survival different from other N2 stations but further studies need for support 
this idea. Therefore, these cases should not be considered as inoperable and 
complete resection should be performed on the appropriate patients. 
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Introduction 

In the treatment of lung cancer, surgical resection in non-small 
cell lung cancer (NSCLC) is performed on the cases at early sta- 
ges or cases with local advanced stages. In NSCLC cases, at 
the time of the diagnosis, generally a rate of about 30-38% of 
mediastinal lymph node (LN) involvement is detected [1]. While 
surgical treatment comes first in the early stages of lung can- 
cer, in the presence of N2 disease, three-modality approaches 
come to the forefront in which surgical treatment is performed 
following induction chemotherapy and/or chemoradiotherapy 
[2]. In N2 disease, the metastatic LN station number and deg- 
ree of invasion are important in terms of surgical evaluation. 
Today, resectable NSCLC patients who do not have bulky and 
multi-station LN metastasis and who have same side N2 posi- 
tivity not showing capsule invasion undergo the surgical app- 
roach at well-recognized centers following neoadjuvant treat- 
ment [3,4]. There are some studies evaluating the survival ra- 
tes of N2 disease on the left upper lobe tumors that have iso- 
lated station 5 and/or 6th involvements on which surgical ope- 
ration have been applied among mediastinal lymph node in- 
volvements, and studies evaluating the survival rates of sing- 
le station N2 disease. These studies illustrate that survival rate 
for left upper lobe tumors where there is 5 and/or 6th station 
lymph node involvement is higher compared to other mediasti- 
nal lymph node involvements [5-9]. 

This study investigates the effect of 5 and/or 6th LN involve- 
ment, especially in cases with tumors located on the left upper 
lobe with the results obtained in the presence of the LN metas- 
tasis in NSCLC cases. 


Material and Method 

111 cases that underwent surgery due to NSCLC and diagnosed 
with lymph node metastasis as a result of the postoperative 
pathological examination in Ataturk Chest Diseases and Chest 
Surgery Training and Research Hospital Chest Surgery Clinic 
between 2009-2013 were included in the study. All of the cases 
were examined postoperatively with CT and PET/CT. In thorax 
CT, the caliber of the lymph node was more than 1 cm and in 
PET/CT in lymph node FDG involvement was more than 2.5 and 
they were accepted as threshold values for Endobronchial Ult- 
rasonography (EBUS) and mediastinoscopy indication. The ca- 
ses who were suspected to have lymph node metastasis were 
assessed with EBUS and/or mediastinoscopy. The cases diag- 
nosed with N2 diseases and on whom neoadjuvant chemothe- 
rapy were applied, were excluded from the study. 97 of the ca- 
ses whose average age was determined as 58.12 (30-78) were 
male and 14 of them were female. In 62 (55.9%) of the cases 
squamous cell carcinoma, in 28 (25.2%) adenocarcinoma, and 
in 21 (18.9%) other primary pulmonary malignancies were pre- 
sent. 

In all cases, complete resection and mediastinal lymph node 
dissection were applied due to malignancy. Adjuvant chemot- 
herapy/chemoradiotherapy were applied on all cases diagno- 
sed with postoperative mediastinal LN metastasis. In all ca- 
ses included in the study, the effect of the prognostic factors 
such as sex, tumor, histopathology, localizations of metastatic 
lymph node stations, single or multi lymph node station, lymph 
node metastasis, resection type, tumor stage and the location 


of the tumor on the left upper lobe were investigated. Additio- 
nally, survival rates of the cases diagnosed with aorticopulmo- 
nary LN metastasis, and other tumor cases located in the upper 
left lobe based on other prognostic factors were investigated. 
Survive values were analyzed with Kaplan Meier statistical 
analyses methods. Differences were considered significant 
when the probability value of Kaplan Meier statistical analyses 
was less than 0.05. 


Results 

27 (24.3%) of the tumors were located on the upper left, 40 
(36%) were located on the left lower lobe, 24 (21.6%) were lo- 
cated on the right upper lobe, 16 (14.4%) were located on the 
right lower lobe, and four (3.6 %) were located in the middle. 
Seven left lower lobectomies, 20 left upper lobectomies, 40 left 
pneumonectomies, five right lower lobectomies, 17 right upper 
lobectomies, five right bilobectomies, and 17 right pneumonec- 
tomies, were performed. In the postoperative histopathological 
examination, single N1 was detected in 46 cases, multiple N1 
was detected in eight cases, single N2 was detected in 24 ca- 
ses, multiple N2 was detected in two cases, N1 + N2 was detec- 
ted in 31 cases, single aorticopulmonary was detected in 11 ca- 
ses, and aorticopulmonary + tumor metastasis in other LN sta- 
tions (N1/N2) were detected in 14 cases. 36 of the cases inclu- 
ded in the study according to TNM 7 staging system were sta- 
ged as Stage 2A, 10 were staged as 2B and 65 were staged as 
3A (Table 1). The cases within the scope of the study were fol- 
lowed up for 21.41 (5-59) months postoperatively. 

A significant relationship was detected between malignancy 
type and survival rate in the general survival analysis. It was ob- 
served that the survival rate was significantly lower in adeno- 
carcinoma cases compared to other malignancies (11.2 months 
on average). It was found that single N1 and multiple N2 LN 
station metastasis had a significant effect on general survival. 
However, while a decrease in line with the multiple N2 LN posi- 
tivity in survival rate was observed, it was detected that survi- 
val rate was higher in single N1 LN positive cases (26 months) 
compared to the negative cases (17.3), which was contrary to 
what was expected. In Stage 3A cases, it was found that the 
survival rate decreased significantly compared to other sta- 
ges (17.3 months on average). Apart from the other factors, 
when male/female survival rates were examined, it was statis- 
tically determined in the general survival analysis that the sur- 
vival rate of males (18.4 months) was significantly lower com- 
pared to females (32 months). The effect on general survival of 
the tumor location on the left upper lobe, the type of resection 
performed and aorticopulmonary metastasis, were not found to 
be significant (Table 1). 

The isolated aorticopulmonary LN was localized on the left up- 
per lobe in six cases out of 11 positive cases and was locali- 
zed on the left lower lobe in five cases. The analysis performed 
on cases with isolated aorticopulmonary LN metastasis found 
that, regardless of the tumor localization, tumor histopathology 
and stage did not affect survival. It was detected that only in 
male cases with isolated aorticopulmonary LN metastasis ca- 
used a significant reduction in survival. Additionally, for tumors 
located on the left upper lobe, no negative effect on survival of 
aorticopulmonary LN metastasis was observed (Table 2). 
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Table 1. The effects of prognostic factors to overall survive 


Table 3. The effect of tumor localization to survive 


Prognostic factors N N(%)  Survive(mo) =P Left upper lobe tumors (p) Other locations (p) 
Gender Male 97 —-887,4 18,44 0,003 Gender 0,108 0,020 
Female 14 +12,6 32 Tumor histopathology 0,880 0,003 
Histopathology AdenoCa 28 25,2 11,20 0,017 Single N1 LN 0,718 0,023 
SCC 62 55,9 24 Multiple N1 LN 0,817 0,777 
Others 21 18,9 24,86 Single N2 LN 0,907 0,695 
Stage IIA 36 32,4 26,67 0,037 Multiple N2 LN 0,304 0,103 
IIB 10 9 24 N1+N2 LN 0,832 0,103 
IA 65 58,6 17,37 Aorticopulmonary LN 0,483 0,145 
Single N1 LN - 65 58,6 17,37 0,032 Aorticopulmonary + other LN 0,811 0,039 
+ 46 41,4 26 Stage 0,20 0,050 
Multiple N1 LN - 103 92,8 21 0,955 Resection type 0,473 0,647 
e 8 7,2 8 F 2 Fi 5 ‘ Py 
wever, in the analysis made in all locations, a significant dec- 
Single N2 LN 7 87 78,4 21,13 0,769 : ; j 
sh ee ia rease (p:0,009) was observed in survival of patients with ade- 
i * f . . . 
nocarcinoma, who have single station N1 lymph node metasta- 
Multiple N2 LN - 109 98,2 21 0,041 . . 
ses, when compared with other types of squamous cell carcino- 
+ 2 1,8 7,76 2 3 A 
ma (27 months) and histological type of tumor patients (28,88 
N1+N2 LN : 80 72,1 21,82 0,148 : ; . ; 
months) (Table 4). In cases diagnosed with adenocarcinoma in 
+ 31 27,9 7,25 
Aorticopulmonary LN - 100 90,1 21,43 0,111 
Table 4. Analysis of survival on the basis of histopathology according to tumo- 
* 1 9,9 1 ur localization in metastatic disease 
Aorticopulmonary + ot-  - 97 87,4 21,64 0,104 Metastatic lymph nodes Left upper lobe All localizations 
her LN 
Single N1 LN 0,506 0,009* 
+ 14 12,6 0,5 
Multiple N1 LN 0,221 0,806 
Left upper lobe tumor - 84 75,7 20,31 0,685 
Single N2 LN 0,827 0,141 
+ 27: 24,3 2255 
Multiple N2 LN 0,992 0,317 
LLL i 6,5 15 0,645 
N1+N2 LN 0,800 0,387 
LP 40 36 24 
Aorticopulmonary LN 0,501 0,777 
LUL 20 18 16 
Aorticopulmonary + other LN 0,632 0,364 


Resection type RBi+RBS = 5 45 30 


RLL 2 4,5 27 
RP 17 15,5 18 
RUL 17 15,5: 19 


LLL: Left lower lobectomy, LP: Left pneumonectomy, LUL: Left upper lobec- 
tomy, RBi: Right bilobectomy inferior, RBS: Right bilobectomy superior, RLL: 
Right lower lobectomy, RP: Right pneumonectomy, RUL: Right upper lobectomy, 
LN: Lymph node 


Table 2.The effect of single aorticopulmonary lymph node metastasis to survive 


p 
Gender 0,004 
Resection type 0,714 
Histopathology 0,777 
Left upper lobe tumors 0,714 
Stage 0,083 


In the examination performed by taking the tumor localization 
as a base, in non-left upper lobe localized malignancies, it was 
identified that sex, tumor histopathology single N1 LN positi- 
vity, and the other LN positivity along with aorticopulmonary 
and tumor stage, significantly reduced survival. In tumors in the 
left upper lobe, it was found that resection type, tumor histo- 
pathology, LN metastasis combinations and tumor stage had 
no effect on survival at all (Table 3). 

In the analysis conducted by tumor histopathology in malig- 
nants that have left upper lobe and lymph node metastases, the 
survival effect of histopathologic type was not observed. Ho- 


*Adenocarcinoma 


left upper lobe, survival time of negative and positive cases ac- 
cording to aorticopulmonary LN metastasis was determined 
respectively as 18 and 13.5 months, in cases with squamous 
cell carcinoma as 31.5 and 36 moths, and in other histological 
types as 36 months and 4.5 months. According to the statisti- 
cal analyzes of the tumor histopathology, LN metastasis of aor- 
ticopulmonary have not made a significant difference in survi- 
val. (p: 0,501) (Table 4). Similarly, in the analysis of the left up- 
per lobe tumors considering the tumor histopathology, among 
different histological types, no lymph node metastasis was fo- 
und not make a difference in survival. 

The general analysis of our study illustrated that left upper lobe 
tumors had better survival results compared to single N1 and/ 
or single N2 LN station metastasis seen in similar tumor cases 
of isolated aorticopulmonary LN metastasis (Chart 1). 


Discussion 

Debates on the role of surgery in non-small-cell lung carcino- 
ma with metastatic N2 LN still continue. Additionally, the fact 
that the N2 disease group is rather heterogeneous renders ide- 
al treatments controversial for these patients. For example, the 
survival rates of patients with bulky N2 disease and microsco- 
pic N2 patients diagnosed following the resection are quite dif- 
ferent. Therefore, treatment strategies of such patients sho- 
uld be different. A similar controversial discussion exists on the 
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Chart 1. Overall survival analysis according to the lymph nodes 
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isolated involvements of N2 stations. However, There has not 
been any comprehensive study investigating the effects of me- 
diastinal lymph nodes on prognosis except for subcarinal lymph 
node so far [10]. 

Many factors that affect survival rate are being studied in re- 
sected N2 patients. Among these factors, the effects of the 
method of diagnosis for N2 disease, evaluation with medias- 
tinocopy, intraoperative evaluation of lymph nodes, place/num- 
ber of tumor positive lymph nodes and metastasis type on sur- 
vival are being investigated. The generally accepted approach 
suggests that changing survival rates in N2 disease could be 
associated with metastatic lymph node level and involvement 
amounts. For example only Kirsh and Sloan [11] reported bet- 
ter survival results in patients with upper mediastinum LN me- 
tastasis. Miller et al. [12], also reported that prognosis was bet- 
ter in patients with upper mediastinum involvement compared 
to patients with lower mediastinum involvement irrespective of 
the primary tumor localization. On the contrary, results of the 
study by Nakanishi et al. [7], illustrates that the presence of su- 
perior, inferior, aorticopulmonary or extended lymph node me- 
tastasis in patients with N2 did not make a difference in terms 
of prognosis. Similarly, it was also asserted that no difference 
was identified between single N2 and multi N2 in terms of the 
survey. Riquet et al. [13], also suggested that distribution of me- 
tastatic mediastinal limp nodes is not important for the prog- 
nosis. However, there are some studies reporting that progno- 
sis is worse in patients with N2 positivity compared to patients 
with single N2 positivity [12,14]. 

Subaortic lymph nodes are of importance for the left upper lobe 
in lymphatic drainage. Many studies conducted on N2 metas- 
tasis found that LN metastasis created an exceptional case in 
terms of survival among other N2 metastasises. When patients 
with single N2 positivity were compared, it was identified that 
patient survey rates with aorticopulmonary lymph involvement 
were significantly different from the patients with single N2 in- 
volvement. Patterson et al. [3], reported that 5-year survival af- 
ter resection was 42% in 35 cases with single subaortic LN me- 
tastasis. Martini and Flinger [15] reported the 5-year survival 
rate for similar patients as 35%. A study by Miller et al. did not 
find a significant difference in terms of the 5-year survival bet- 


ween patients with negative and positive aortic lymph node. 
Okada et al. [9], reported the five-year survival rate as 0% in 
patients with subcarinal LN involvement from right or left up- 
per lobe tumors and as 37% in patients with only upper medi- 
astinal or aortic LN involvement. Similarly, this study found that 
isolated aorticopulmonary lymph node metastasis caused signi- 
ficant decrease in the survival rates in only male cases indepen- 
dent from other factors. However, this result could be becau- 
se of the disparity in numbers of males/females included in the 
study. Therefore, in male cases with aorticopulmonary LN invol- 
vement, conclusion that survival is low is a bit challenging. The 
researchers of this study are of the opinion that comprehensi- 
ve studies to be conducted in the future can remove the uncer- 
tainties with regard to this issue. 

The survival results after complete resection performed in the 
presence of LN metastasis in NSCLC secondary to left upper 
lobe, in particular, are quite positive compared to other N2 me- 
tastasis. The same study by Okada detected 5-year survival 
as 57% in cases with only aortic LN involvement in left upper 
lobe tumors and as 36% in cases with upper or lower medias- 
tinum LN involvement. A study by Patterson et al. [3], detected 
that the survival of patients with a left upper lobe tumor ha- 
ving 5 and 6 LN metastasis have similar tumor sizes and in pa- 
tients with N1 positivity tumor sizes are nearly the same. Ne- 
vertheless, Miller et al. [12], did not find difference in terms of 
5-year survival in subaortic LN positive and negative patients. 
Similarly, this study did not find any negative effect of isola- 
ted aorticopulmonary LN positivity on survival rate irrespecti- 
ve of the tumor localization. Although any difference was not 
detected in survival rates of cases with adenocarcinoma with 
single-station N1 lymph node metastasis located in the the left 
upper lobe compared to other histopathological types, cases 
with adenocarcinoma with one station N1 lymph node metas- 
tasis in other locations had significant survival rates compared 
to other histopathological types. 

The results obtained in this study illustrate that prognostic fac- 
tors including LN metastasis in left upper lobe localized tumors 
did not affect survival and these results are in parallel with the 
literature. Although a significant decrease was observed in the 
general survival analyzes of adenocarcinoma patients, in tu- 
mors with lymph node metastasis localized in the left upper 
lobe, histological type was found to have no effect on the sur- 
vival. 

According to the results of this study, long survival rates were 
obtained by complete resections performed in the cases with 
N2 positivity in the aorticopulmonary field. In left upper lobe 
malignancies, subaortic lymph node metastasis is considered 
to be equivalent to hilar lymph nodes for survival different from 
other N2 stations. Therefore, primarily, in the case of subaor- 
tic metastacity, left upper lobe cancers should not be conside- 
red as inoperable. Survival obtained when complete resection 
is performed is not different from the survival obtained from 
N1 disease. 

In the light of general theory of malignancy, there is a com- 
mon belief among researchers that LN metastasis decreases 
survival, prognosis is adversely affected. Although researchers 
of this study share the same belief, in overall survival analyzes, 
this study reveals that patients with single station N1 lymph 
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node metastasis have a long survival time compared to pati- 
ents without single station N1 lymph node metastasis. This si- 
tuation is not possible to be accidental because there is suffici- 
ent number of cases. Thus, it is difficult to explain the unexpec- 
ted situation, which is contrary to malignity physiology. In this 
sense, a more comprehensive and detailed research on this sub- 
ject is believed to provide more accurate information. 

The fact that aorticopulmonary LN involvement had better sur- 
vival compared to other lymph node stations is strongly suppor- 
ted by all the studies performed so far. Complete resection sho- 
uld be performed on these patients when possible. 

Keller et al. [6], did not find a significant difference between 
single station N2 and N2 LN positivity about survival rates of 
patients with a left upper lobe tumor. Similarly, the general sur- 
vival analysis of this study illustrated that multiple N2 LN in- 
volvement decreased survival rate. A study by Inoune et al. [8], 
reported 5-year survival as 70% in the presence of single N2 
lymph node involvement in patients with a left upper lobe tu- 
mor and 55.4% in the presence of N2 positivity in patients with 
a right upper lobe tumor. 

This study revealed that survival rates for adenocarcinoma ca- 
ses were lower compared to other tumor histopathology’s. Ho- 
wever, Nakanishi reported that there is no difference between 
the patients with adenocarcinoma and patients with squamo- 
us cell carcinoma in terms of survival. Also, there is no differen- 
ce between the patients with T1, T2, and T3 tumors in terms of 
the survival [7]. Moreover, no matter whether aorticopulmonary 
lymph node metastasis exists or not, a significant effect of his- 
topathological type on survival was not observed in the left up- 
per lobe tumors. 

In the scope of this study, it is understood that isolated aortico- 
pulmonary LN involvement had no negative effect on the survi- 
val in cases with left upper localized NSCLC different from the 
other N2 stations. Therefore, all cases should not be conside- 
red as inoperable and complete resection should be performed 
on appropriate patients. 
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